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[57] ABSTRACT 

A process cartridge detachably mountable to an image 
forming apparatus, includes an electrophotographic photo 
sensitive member, a process device acting on the electro 
photographic photosensitive member, and a memory for 
transmitting information regarding at least the process 
means to the image forming apparatus. The memory means 
is attached to a front end face of the process cartridge into 
the image forming apparatus to be connected to a connector 
member of the image forming apparatus. 

17 Claims, 9 Drawing Sheets 
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PROCESS CARTRIDGE AND IMAGE 
FORMING APPARATUS TO WHICH 

PROCESS CARTRIDGE CAN DETACHABLY 
BE MOUNTED 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a process cartridge and an 

electrophotographic image forming apparatus to Which such 
a process cartridge can detachably be mounted. Such an 
“electrophotographic image forming apparatus” may 
include, for example, an electrophotographic copying 
machine, an electrophotographic printer (such as a laser 
beam printer, LED printer and the like), an electrophoto 
graphic facsimile and an electrophotographic Word proces 
sor. The “process cartridge” may incorporate therein an 
electrophotographic photosensitive member, and a charge 
means, a developing means or a cleaning means as a 

cartridge unit Which can removably be mounted on an image 
forming apparatus; may incorporate therein an electropho 
tographic photosensitive member, and at least one of a 
charge means, a developing means and a cleaning means as 
a cartridge unit Which can removably be mounted on an 
image forming apparatus; or may incorporate therein an 
electrophotographic photosensitive member and at least a 
developing means as a cartridge unit Which can removably 
be mounted on an image forming apparatus. 

2. Related Background Art 
In conventional image forming apparatuses using An 

electrophotographic image forming process, an electropho 
tographic photosensitive member and process means acting 
on the electrophotographic photosensitive member are inte 
grally incorporated as a process cartridge Which can detach 
ably be mounted to the image forming apparatus. By using 
such a process cartridge, since the maintenance of the 
apparatus can be performed by an operator himself Without 
the need for any expert, operability is improved consider 
ably. Thus, the process cartridge has Widely been used in 
image forming apparatuses. 
NoW, an example of a conventional image forming appa 

ratus (color laser printer) Will be described With reference to 
FIG. 12. 

A?rst charger is constituted by a charge roller 104b Which 
is urged against an image bearing member 104a and to 
Which voltage is to be applied and serves to uniformly 
charge a surface of the image bearing member 104a prior to 
image formation. The exposure to the image bearing mem 
ber 104a is performed by a scanner portion 110 having a 
laser diode. The laser diode emits laser light in response to 
an image signal, and the emitted laser light illuminates on a 
polygon mirror 110a. The laser light re?ected from the 
polygon mirror 110a, Which is rotated at a high speed, scans 
the image bearing member 104a in a generatrix direction 
thereof. The laser light is collected on the surface of the 
image bearing member 104a through a focusing lens 110b 
and a re?ection mirror 110c. The surface of the image 
bearing member (photosensitive drum) 104a is exposed by 
the laser light corresponding to the image signal, to thereby 
form a latent image for each color component. 
A rotating developing means 105 includes a plurality of 

developing devices 105M, 105C, 105Y and 105K containing 
therein magenta color toner, cyan color toner, yelloW color 
toner and black color toner, respectively, Which developing 
devices are rotatably disposed With respect to a shaft 1056. 
The center of each developing device is rotated synchro 
nously With a rotating gear disposed around a resolving gear, 
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2 
to thereby maintain the posture of the developing device 
constant. Four developing devices contain the same amount 
of toners to make the torque distribution to the shaft 105e 
uniform. In this example, each developing device contains a 
suf?cient amount of toner to print 3000 A3 siZe sheets can 
be printed. 

During image formation, the developing device 105M 
(105C, 105Y and 105K) corresponding to the color compo 
nent of the latent image is brought to be opposed to the 
image bearing member 104a. At that position, a developing 
roller 105b of the developing device is positioned in a 
confronting relation to the image bearing member 104a With 
a small gap. When the developing device 105M (105C, 
105Y and 105K) is shifted to the developing position, the 
developing roller 105b is connected to a high voltage source 
of the apparatus so that a developing bias is applied to the 
developing roller. At the same time, the developing roller is 
connected to a drive means from a drive source of the 

apparatus. 
By applying the developing bias and the rotational force 

to the developing roller 105b in this Way, the latent image on 
the image bearing member 104a is developed, to thereby 
form a toner image. 

On the other hand, a sheet supply portion 101 disposed 
Within the apparatus at a loWer part thereof serves to supply 
a transfer material 102 to a transfer drum 103. The transfer 
materials 102 are housed in a sheet supply cassette 101a. In 
response to image formation, a sheet supply roller 101b is 
rotated to pick up the transfer material 102 from the sheet 
supply cassette 101a, and the picked-up transfer material is 
supplied to the transfer drum 103. 
The transfer material 102 supplied from the sheet supply 

portion 101 is Wound around the transfer drum 103. An 
electrostatic absorption roller 103g is disposed around the 
transfer drum 103 to be contacted With and separated from 
the transfer drum. The electrostatic absorption roller 103g is 
urged against the transfer drum to pinch the transfer material 
102 betWeen the absorption roller and the transfer drum. In 
this case, by applying a bias betWeen the electrostatic 
absorption roller 103g and the transfer drum 103, the trans 
fer material 102 is electrostatically adhered to the peripheral 
surface of the transfer drum 103. 
The color toner image formed on the image bearing 

member 104a is transferred onto the transfer material 102 at 
the transfer drum 103. 
When the transferrring of the magenta toner image is 

completed, the next developing device 105C is rotated to be 
brought to the developing position Where the developing 
device is opposed to the image bearing member 104a. By 
repeating a similar process, the cyan toner image, the yelloW 
toner image and the black toner image are successively 
transferred onto the same transfer material 102, to thereby 
form a full-color image. By rotating the transfer drum 103 
bearing the transfer material 102 thereon by four 
revolutions, a full-color image print can be obtained. 

Acleaner 104C serves to remove residual toner remaining 
on the image bearing member 104a and is disposed around 
the image bearing member 104a at a doWnstream side of the 
transfer portion. 
The transfer material to Which four color toner images 

Were transferred is separated from the transfer drum 103, 
and the separated transfer material is conveyed to a ?xing 
portion 106. The ?xing portion 106 includes a pressure roller 
106a, and a ?xing roller 106b urged against the pressure 
roller to apply heat and pressure to the transfer material. 
While the transfer material is being passed through the 
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?xing portion 106, the color toner images are ?xed to the 
transfer material 102. 

After the toner images Were ?xed to the transfer material 
at the ?xing portion 106, the transfer material is discharged 
onto a discharge tray 108 by means of a pair of discharge 
rollers 107. 

As mentioned above, in recent years, the image bearing 
member, the cleaner, the ?rst charger, the developing means 
and a Waste toner box are integrally incorporated into a 
cartridge Which can be detachably mounted to the image 
forming apparatus. Thus, since the operator himself can 
mount and dismount the process cartridge With respect to the 
image forming apparatus, if the toner in the cartridge is 
completely consumed or if any part of the cartridge reaches 
its service life, the cartridge can be exchanged for a neW 
cartridge by the operator himself, to thereby facilitate main 
tenance. 

When the service life of the image bearing member is 
extended and the number of prints is increased, as is in the 
example shoWn in FIG. 12, in order to use the developing 
means, Which as the limited toner supplying ability as an 
independent unit, the process cartridge is divided into a 
developing cartridge only including the developing means 
and a drum cartridge unit 104 including the image bearing 
member 104a, ?rst charger 104b and cleaner 104c, both 
cartridges being detachably mountable to the image forming 
apparatus. In this case, the mounting or dismounting of the 
cartridges and the maintenance of the cartridge can be 
facilitated, and the cartridges can be used independent from 
the service lives of the main part thereof (toner consumption 
or expiration of service life of the part). In such a drum 
cartridge, the Waste toner collected by the cleaner is accu 
mulated in a cleaning container having a volume exceeding 
the service life of the image bearing member, and, thus, the 
cleaning container is not ?lled With the Waste toner before 
the service life of the image bearing member is expired. 
When the service life of the image bearing member is 
expired, the drum cartridge is exchanged to a neW one. 

In the drum cartridge, in order to improve the operability 
for the operator, i.e., in order to permit exchanging of the 
other parts or unit such as the developing cartridge along one 
direction, the drum cartridge is generally mounted on and 
dismounted from the image forming apparatus along an 
axial direction. 

HoWever, in the above-mentioned conventional drum 
cartridge, in order to further improve image quality and to 
further extend the service life, it is required that detailed 
information regarding the image bearing member and other 
process units (for example, the difference in feature due to 
dispersion betWeen the manufacturing accuracy of process 
units) is supplied to the image forming apparatus to obtain 
the proper electrophotographic process condition. To this 
end, recently, there has been proposed a technique in Which 
a memory means (recording medium) is mounted on the 
cartridge and various information data are stored in the 
memory means to be supplied to the image forming appa 
ratus through the communication betWeen the cartridge and 
the image forming apparatus. 

In such a cartridge, the memory means and a connector 
member for connecting the memory means to the image 
forming apparatus must be mounted at the proper positions 
in consideration of the inserting direction of the cartridge 
into the image forming apparatus. On the other hand, in the 
image forming apparatus and the cartridge used in such an 
image forming apparatus, in order to mount and dismount 
the cartridge along the axial direction or longitudinal 
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direction, for example, When the cartridge is exchanged by 
the operator, it is important to stabiliZe the holding of the 
cartridge. 

SUMMARY OF THE INVENTION 

Accordingly, a main object of the present invention is to 
provide a process cartridge in Which a memory means is 
mounted so as to be surely connected to an image forming 
apparatus stably, and an image forming apparatus having 
such a process cartridge. 

Another object of the present invention is to provide a 
process cartridge Which has excellent operability and 
exchangeability, and an image forming apparatus having 
such a process cartridge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic perspective vieW of a drum cartridge 
according to a ?rst embodiment of the present invention; 

FIG. 2 is an explanatory vieW shoWing a memory means 
of FIG. 1 and a connector of an image forming apparatus; 

FIG. 3 is a schematic front vieW of the cartridge of FIG. 
1; 

FIG. 4 is an explanatory vieW shoWing main portions of 
the cartridge of FIG. 1 inserted into the image forming 
apparatus; 

FIG. 5 is an explanatory vieW shoWing main portions of 
the cartridge of FIG. 1 dismounted from the image forming 
apparatus; 

FIG. 6 is an explanatory vieW shoWing the memory means 
of FIG. 1 and the area therearound; 

FIG. 7 is an explanatory vieW shoWing the positional 
relation betWeen the memory means of FIG. 1 and the 
connector of the image forming apparatus; 

FIG. 8 is an explanatory vieW shoWing the position of the 
memory means of FIG. 1 in a plane direction; 

FIG. 9 is an explanatory vieW shoWing a second embodi 
ment of the present invention; 

FIG. 10 is a schematic front vieW of the cartridge of FIG. 
8; 

FIG. 11 is an elevational sectional vieW of an image 
forming apparatus according to the present invention; and 

FIG. 12 is an elevational sectional vieW of a conventional 
image forming apparatus. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

NoW, an image forming apparatus and a process cartridge 
according to the present invention Will be fully explained 
With reference to the accompanying draWings. 
(First Embodiment) 

First of all, a ?rst embodiment of the present invention 
Will be explained With reference to FIGS. 1 to 8 and FIG. 11. 
[Explanation of Entire Image Forming Apparatus] 
The entire construction of a color image forming appa 

ratus Will be brie?y explained With reference to FIG. 11 
shoWing a color laser printer as an example of the color 
image forming apparatus. 
An image forming portion of the color laser printer 

includes an image bearing member (electrophotographic 
photosensitive member) 15 rotated at a constant speed, a 
?xed black developing device 21B, and three rotatable color 
developing devices (yelloW developing device 20Y, magenta 
developing device 20M and cyan developing device 20C). A 
transfer material 2 Which is supplied from a sheet supply 
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portion and to Which color toner images Were transferred in 
a superimposed fashion in an image forming portion is 
conveyed to a ?xing device 25, Where the toner images are 
?xed to the transfer material as a full-color image. 
Thereafter, the transfer material is discharged onto a dis 
charge portion 37 formed on an upper surface of the printer 
by pairs of convey rollers 34, 35 and a pair of discharge 
rollers 36. The rotatable color developing devices and the 
?xed black developing device can be detachably mounted to 
the printer. 

Next, parts of the image forming apparatus Will be 
explained in order. 
[Image Bearing Member Unit] 
A drum unit (image bearing member unit) 13 includes an 

image bearing member (electrophotographic photosensitive 
member) 15, a ?rst charge means 17, and a container 14 of 
a cleaning device acting as a holder for the image bearing 
member, Which are integrally formed as a unit. The drum 
unit 13 can be detachably mounted to the printer body so that 
the unit can easily be exchanged (by a neW one) When the 
service life of the image bearing member 15 is expired. 

In the illustrated embodiment, the image bearing member 
15 is constituted by an aluminium cylinder having a diam 
eter of 62 mm and an organic photoconductive layer coated 
on the aluminium cylinder and is rotatably supported by the 
container 14 of the cleaning device 16. Around the image 
bearing member 15, there are disposed a cleaning blade 16 
and the ?rst charge means 17. The image bearing member 15 
is rotated in a counter-clockwise direction in synchronism 
With the image forming operation by transmitting a driving 
force of a drive motor (not shoWn) to one end of the image 
bearing member. 
[Charge Means] 

The ?rst charge means 17 is of contact charging type and 
comprises a conductive charge roller urged against the 
image bearing member 15 so that the surface of the image 
bearing member 15 is uniformly charged by applying volt 
age to the charge roller. 
[Exposure Means] 

The exposure to the image bearing member 15 is per 
formed by a scanner portion 30. More speci?cally, When an 
image signal is sent to a laser diode, the laser diode emits 
image light corresponding to the image signal onto a poly 
gon mirror 31. The polygon mirror 31 is rotated at a high 
speed by a scanner motor 31a, so that the image light 
re?ected from the polygon mirror 31 selectively exposes the 
surface of the image bearing member 15 (rotated at a 
constant speed) through a focusing lens 32 and a re?ection 
mirror 33, to thereby form an electrostatic latent image on 
the image bearing member 15. 
[Developing Means] 

The developing means includes three rotatable color 
developing devices 20Y, 20M and 20C containing yelloW 
color toner, magenta color toner and cyan color toner, and a 
black developing device 21B containing black toner to 
visualiZe the electrostatic latent image. The black develop 
ing device 21B is a ?xed developing device and contains an 
amount of toner capable of obtaining 12000 pages or prints 
(A4 siZe, 5% print). In this ?xed black developing device, a 
developing sleeve 21BS is opposed to the image bearing 
member With a small gap (about 300 pm) therebetWeen to 
form a black toner image on the image bearing member 15. 

Three rotatable developing devices 20Y, 20M and 20C 
each contains an amount of toner capable of obtaining 6000 
pages (A4 siZe, 5% print) and are detachably mounted on a 
developing rotary 23 rotated around a shaft 22. 

In the image formation, the rotatable developing devices 
are rotated around the shaft While being held on the devel 
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6 
oping rotary 23 so that the desired developing device is 
opposed to the image bearing member 15. Further, after the 
developing sleeve 21BS is opposed to the image bearing 
member 15 With the small gap (about 300 pm) therebetWeen, 
the electrostatic latent image on the image bearing member 
15 is developed as the toner image. In color image 
formation, Whenever an intermediate transfer member 9 is 
rotated by one revolution, the developing rotary 23 is 
rotated, so that the developing processes are performed With 
the yelloW developing device 20Y, magenta developing 
device 20M, cyan developing device 20C and black devel 
oping device 20B in order. 

In FIG. 11, When the developing process is performed, for 
example, the yelloW developing device 20Y is opposed to 
the image bearing member unit 13, and the yelloW toner in 
a container is sent to a coating roller 20YR by a toner feed 
mechanism. The coating roller 20YR rotated in a clockWise 
direction and a blade 20YB urged against the developing 
sleeve 20YS cooperate With each other to form a thin toner 
layer on the peripheral surface of the developing sleeve 
20YS rotated in the clockWise direction and to apply charges 
(frictional charges) to the toner. By applying a developing 
bias to the developing sleeve 20YS opposed to the image 
bearing member 15, the latent image on the image bearing 
member 15 is developed as a toner image. 

Also regarding the magenta developing device 20M and 
the cyan developing device 20C, toner images can be formed 
in a similar manner. The developing sleeve of the developing 
device 20Y, 20M or 20C is connected to a high voltage 
source and a drive source of the printer When the developing 
device is brought to the developing position, so that a 
voltage and a driving force are applied to the developing 
sleeve. 
[Intermediate Transfer Member] 
The intermediate transfer member 9 is rotated in the 

clockWise direction in synchronism With the peripheral 
speed of the image bearing member 15 to receive the four 
toner images (yelloW image, magenta image, cyan image 
and black image) (on the image bearing member 15 visu 
aliZed by the developing devices) in a superimposed fashion 
four times. The intermediate transfer member 9 to Which the 
superimposed toner images Were transferred cooperates With 
the transfer roller 10 to Which the voltage Was applied to 
pinch the transfer material 2 therebetWeen. While the trans 
fer material is being conveyed betWeen the intermediate 
transfer member and the transfer roller, the superimposed 
toner images on the intermediate transfer member are trans 
ferred onto the transfer material 2 collectively. The inter 
mediate transfer member 9 is constituted by an aluminium 
cylinder 12 having a diameter of 186 mm, and an elastic 
layer 11 made of an intermediate resistance sponge or an 
intermediate resistance rubber and coated on the aluminium 
cylinder. The intermediate transfer member 9 is rotatably 
supported and is rotated by a driving force transmitted to a 
gear (not shoWn) secured to the intermediate transfer mem 
ber. 
[Cleaning Means] 
The cleaning means serves to remove residual toner 

remaining on the image bearing member 15 after the toner 
images (visualiZed by the developing means) on the image 
bearing member are transferred to the intermediate transfer 
member 9. The removed Waste toner is accumulated in the 
cleaner container 14. The amount of the Waste toner accu 
mulated in the cleaner container 14 does not ?ll the container 
14 before the service life of the image bearing member 15 
is expired. Thus, the cleaner container 14 is exchanged 
together With the image bearing member 15 When the 
service life of the image bearing member is expired. 



5,963,759 
7 

[Sheet Supply Portion] 
The sheet supply portion serves to supply the transfer 

material 2 to the image forming portion. The sheet supply 
portion includes a cassette containing a plurality of transfer 
materials, a sheet supply roller 3, a feed roller 4, a double 
feed preventing retard roller 5, a sheet supply guide 6 and a 
pair of regist rollers 8. 

During image formation, the sheet supply roller 3 is 
rotated in synchronism With the image forming operation to 
pick up the single transfer material 2 from the cassette 1, and 
the picked-up transfer material is supplied to the pair of 
regist rollers 8 through the sheet supply guide 6 and a 
convey roller 7. Also during image formation, the pair of 
regist rollers 8 perform a non-rotating operation for aWaiting 
the transfer material 2 temporarily and a rotation operation 
for conveying the transfer material 2 toWard the intermediate 
transfer member 9, to thereby effect registration betWeen the 
toner images and the transfer material 2 in the next trans 
ferring process. 
[Transfer Portion] 

The transfer portion includes the rockable transfer roller 
10. The transfer roller 10 is constituted by a metallic shaft 
and an intermediate resistance foam elastic layer provided 
around the metallic shaft and can be shifted in an up-and 
doWn direction and is rotatingly driven. 

While the four color toner images are being formed on the 
intermediate transfer member 9, i.e., While the intermediate 
transfer member 9 is being rotated by several revolutions, 
the transfer roller 10 is spaced apart from the intermediate 
transfer member 9 as shoWn by the solid line in FIG. 11 to 
prevent distortion of the images. On the other hand, after the 
four color toner images are formed on the intermediate 
transfer member 9, in synchronism With the timing for 
transferring the color toner images to the transfer material 2, 
the transfer roller 10 is shifted upWardly (to a position shoWn 
by the phantom line) by a cam member (not shoWn) to be 
urged against the intermediate transfer member 9 With 
predetermined pressure With the interposition of the transfer 
material 2. At the same time, by applying transfer bias to the 
transfer roller 10, the toner images on the intermediate 
transfer member 9 are transferred onto the transfer material 
2. 

Since the intermediate transfer member 9 and the transfer 
roller 10 are driven respectively, the transfer material 2 
pinched betWeen these elements is conveyed to the left in 
FIG. 11 While the transferring process is being performed, 
and is sent to the ?xing portion 25. 
[Fixing Portion] 
The ?xing portion serves to ?x the toner images 

(transferred to the transfer material by transferring the toner 
images formed by the developing means via the intermediate 
transfer member 9) to the transfer material 2 and includes a 
?xing roller 26 for applying heat to the transfer material 2 
and a pressure roller 27 for urging the transfer material 2 
against the ?xing roller 26. 

The rollers 26, 27 are holloW rollers having heaters 28, 29 
therein and are rotatingly driven to convey the transfer 
material 2. While the transfer material 2 bearing the toner 
images is being conveyed betWeen the ?xing roller 26 and 
the pressure roller 27, the toner is ?xed to the transfer 
material 2 by heat and pressure. 

Next, a drum unit (referred to as “drum cartridge” 
hereinafter) as a process cartridge according to this embodi 
ment Will be fully described With reference to FIG. 1. 

The image bearing member 15 is constituted by a cylinder 
portion 15a on Which the photosensitive layer is coated, and 
?ange portions 15b, 15c having drum shafts 15d ?rmly 
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8 
secured to both ends of the cylinder portion. The drum shafts 
15d protrude from side Walls 14a of the container 14 as a 
cartridge frame. When the drum cartridge 13 is mounted on 
the printer H, one of the drum shafts 15d is ?tted in a 
coupling member 41 for driving the drum cartridge 13, so 
that the image bearing member (photosensitive drum) 15 is 
positioned in a direction perpendicular to the axis of the 
drum and a driving force can be transmitted to the photo 
sensitive drum. The ?ange portion 15c is rotatably supported 
by the container 14 via the other drum shaft 15d. Positioning 
pins 51, 52 are formed on the side Wall of the container 14 
near the ?ange portion 15c. When the positioning pins 51, 52 
are ?tted into positioning holes 41, 42 formed in a side plate 
HF of the printer (at the cartridge insertion side), the 
non-driving side of the photosensitive drum 15 is positioned 
in a direction perpendicular to the axis of the drum and in an 
axial direction of the drum. 

Regarding the driving side (right in FIG. 1) of the 
cartridge, as Well as the aforementioned connection betWeen 
the drum shaft 15d and the coupling member 41, a posi 
tioning mechanism 54 provided on the end face of the 
container is ?tted on a positioning shaft 44 supported by the 
printer H, to thereby prevent torsion due to a rotational 
moment force generated When the drum cartridge is driven. 

Next, a memory means 71 of the drum cartridge 13 Will 
be explained With reference to FIG. 2. The memory means 
71 includes a memory chip 72 such as RAM or ROM in 
Which required information data (for example, the difference 
in feature due to dispersion betWeen the manufacturing 
accuracy of image bearing members and other process 
means) are previously stored. The memory means is used to 
judge usage conditions of the drum cartridge by effecting 
communication betWeen the cartridge and the printer during 
the usage of the drum cartridge. 
The memory chip 72 is supported by a connector 73 for 

effecting connection to the printer. The connector 73 is 
constituted by a connection portion 73a for connecting the 
connector to the memory chip 72, a connection portion 73b 
for connecting the connector to the printer H, and an 
attachment surface 73c for attaching the connector to the 
container 14. The connector is secured to a front (cartridge 
inserting direction) surface of the container 14 by screWs 49. 

It is desirable that the connector 45 of the printer is 
supported for shifting movement in a direction perpendicu 
lar to the axial direction (shoWn by the arroW A) by about 0.5 
to 2 mm With respect to the printer. With this arrangement, 
if there is any attachment positional deviation, the connector 
45 can surely be connected to the connector 73. 
Alternatively, the connector 73 of the cartridge may be 
supported for shifting movement and the connector of the 
printer may be ?xed. 

Further, When the container 14 is provided With a rib 
shaped Wall 55 surrounding the connector portion 73a for 
connecting to the memory chip 72, touching to the memory 
chip during the assembling or handling can be avoided, to 
thereby prevent occurrence of electrostatic breakdoWn. 
Further, When a projection 73a' is formed on the connection 
portion 73a and a corresponding notch 55a is formed in the 
rib-shaped Wall 55, erroneous assembling can be prevented. 

Further, portions of the connector 73 other than the 
connection portion 73b are covered by a cover member so 
that an outer surface of the cover member 56 does ?ush With 
or is not protrude from an end face of the connection portion 
73b. With this arrangement, for example, even When the 
operator erroneously sets the container 14 With the memory 
means 71 facing doWnWardly or strikes the container against 
something, the memory means 71 can be prevented from 
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being subjected to a direct load or shock, to thereby protect 
the memory means 71. 

Next, mounting and dismounting of the drum cartridge 13 
With respect to the printer Will be explained With reference 
to FIG. 1 and FIGS. 3 to 5. 

The drum cartridge 13 is provided at its upper both ends 
With guide ribs 53 extending in parallel With the image 
bearing member 15 to guide the drum cartridge in the axial 
direction (longitudinal direction) With respect to the printer. 
The guide ribs 53 may be formed directly on the container 
14 or may be formed on the interface betWeen the container 
and a lid member 58 constituting the frame of the cartridge. 

The drum cartridge 13 is further provided at its top surface 
(for example, top surface of the lid member 58) With a ?rst 
grip portion 59 for enhancing its transportation ability. In the 
illustrated embodiment, the ?rst grip portion 59 can be laid 
toWard the top surface of the cartridge frame so that, When 
the cartridge is inserted into the printer, by bringing the lid 
portion 58 doWn, space ef?ciency of the printer can be 
enhanced. HoWever, the grip portion may be formed directly 
on the top surface of the cartridge. The drum cartridge 13 is 
further provided at its rear (inserting direction) end face With 
a second grip portion 60 for facilitating the retraction of the 
cartridge When the cartridge is exchanged, to thereby 
improve the operability. 
A guide rail 43 acting as a mounting guide for the drum 

cartridge 13 is formed on the printer. The drum cartridge 13 
is mounted on the printer in such a manner that the guide ribs 
53 of the drum cartridge are suspended from the guide rail 
43. In the illustrated embodiment, a spring member 46 is 
attached to the guide rail 43, and the drum cartridge 13 is 
provided at its top surface With ?rst and second recesses 61, 
62 Which are disposed at a ?rst position (refer to FIG. 4) 
Where the cartridge is completely inserted into the printer 
and a second position (refer to FIG. 5) Where the ?rst grip 
portion 59 is completely exposed from the printer, 
respectively, and are engaged by the spring member 46 at 
these positions, respectively. With this arrangement, a click 
feeling upon complete mounting of the drum cartridge 13 to 
the printer can be obtained, and, When the drum cartridge 13 
is dismounted from the printer, since the ?rst grip portion 59 
is stopped temporarily at the second position Where the 
operator can grip the ?rst grip portion, the drum cartridge 13 
can be prevented from being dropped from the printer and 
the operability can be improved. 

Next, the position of the memory means 71 Will be fully 
described With reference to FIGS. 6 and 7. 
As mentioned above, the memory means 71 is supported 

on the front (in the inserting direction) end face of the drum 
cartridge. In this case, the longitudinal position of the 
memory means is selected so that, after the drum shaft 15d 
and the positioning hole 54 are ?tted With respect to the 
coupling member 41 and the positioning shaft 44 of the 
printer to determine the posture of the drum cartridge 13 
relative to the printer, the memory means 71 is engaged by 
the connector 45 of the printer. 
As already described in connection With FIG. 1, the drum 

cartridge 13 is positioned in the axial (longitudinal) direction 
With respect to the printer by ?tting the positioning pins 51, 
52 into the positioning holes 41, 42 of the printer. Since there 
is dispersion in the lengths of members forming the cartridge 
and the printer, the distances betWeen the axial positioning 
position and both connectors are selected as folloWs. That is 
to say, in FIG. 7, it is assumed that a minimum distance from 
the axial positioning position 0 to an effective ?tting tip of 
the connector 73 of the cartridge is X1 t, a maximum distance 
from the axial positioning position 0 to the effective ?tting 
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tip of the connector 73 is X2” and a minimum distance from 
the axial positioning position 0 to an effective ?tting root of 
the connector 73 is X217. Similarly, it is assumed that a 
minimum distance from the axial positioning position 0 to 
an effective ?tting tip of the connector 45 of the printer is 
Y1 t, a maximum distance from the axial positioning position 
0 to the effective ?tting tip of the connector 45 is Y2” and 
a minimum distance from the axial positioning position 0 to 
an effective ?tting root of the connector 45 is Yzb. In this 
case, by arranging both connectors 73, 45 to satisfy relations 
X1t>Y2t and X2,<Y2b and X2b<Y1,, even if there is disper 
sion in the lengths of the members, an excessive or poor 
connection betWeen the connectors can be prevented. 

Regarding the position of the memory means in a direc 
tion perpendicular to the axial direction, as shoWn in FIG. 8, 
the memory means 71 is disposed on a line connecting the 
drum shaft 15d and the positioning hole 54 near the drum 
shaft or near the positioning hole. By arranging the memory 
means in this Way, the positional deviation betWeen the 
memory means and the mechanism for determining the 
posture of the cartridge can be minimiZed, to thereby prevent 
the poor connection in the direction perpendicular to the 
axial direction. 

(Second Embodiment) 
Next, a second embodiment of the present invention Will 

be explained. 
In the image forming apparatus and the cartridge 

explained in the ?rst embodiment, although the performance 
can be enhanced by using the memory means permitting the 
communication of various information data, in order to 
further improve performance (high quality image, high 
speed operation and the like), When the conventional printer 
or the cartridge is improved, alteration of the information to 
be Written in the memory means is insuf?cient to achieve the 
improved performance, in some cases, the mechanisms or 
the members themselves must be altered. HoWever, in such 
a case, the exchangeability to the conventional printers Will 
be lost. The second embodiment can cope With this problem. 
NoW, the second embodiment Will be described With refer 
ence to FIGS. 9 and 10. Incidentally, the same elements as 
those in the aforementioned ?rst embodiment are designated 
by the same reference numerals and explanation thereof Will 
be omitted. 

The drum cartridge 13 has a projection 62 formed on an 
upper front end (inserting direction) of the cartridge, and the 
printer H includes a cartridge insertion opening 47 having a 
notch 48 corresponding to the projection 62. Since the 
projection 62 is positioned at the front end and on the upper 
surface of the cartridge 13, the operator can ascertain the 
exchangeability before the cartridge is inserted into the 
printer. When the exchangeability cannot be kept, by devi 
ating the projection 62 and the notch 48 to positions 62‘ and 
48‘, respectively, the above object can be achieved. In this 
case, When the projection 62 is formed on a member (for 
example, the cover portion 56) other than the cartridge frame 
such as the container 14, the above object can be achieved 
only by changing the cover member, to thereby suppress 
“cost-up”. 

Further, as shoWn in FIG. 10, When the projection 62 is 
disposed at a position Where it is in proximity to the guide 
rail 43 of the printer When the cartridge 13 is mounted and 
dismounted With respect to the printer, the projection 62 has 
both an exchangeability ascertaining function and a shake 
preventing function. 
As mentioned above, according to the present invention, 

there are provided a process cartridge in Which a memory 
means of the process cartridge can surely be connected to an 
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image forming apparatus stably and Which has good oper 
ability and eXchangeability, and an image forming apparatus 
having such a process cartridge. 
What is claimed is: 
1. Aprocess cartridge detachably mountable to an image 

forming apparatus, comprising: 
an electrophotographic photosensitive member; 
process means acting on said electrophotographic photo 

sensitive member; 
a memory chip; 
a connector for connecting said memory chip and a main 
body of said image forming apparatus When said car 
tridge is mounted on the main body; and 

a positioning mechanism for determining the posture of 
said cartridge When said cartridge is mounted on the 
main body; 

Wherein, When said cartridge is mounted on the main 
body, said connector is connected With a connector 
member of the main body after the posture of said 
cartridge is determined by said positioning mechanism. 

2. A process cartridge according to claim 1, further 
comprising at least tWo positioning mechanisms provided at 
a front end face of the process cartridge in the inserting 
direction thereof into said image forming apparatus, and 
Wherein, after at least said positioning mechanisms are 
connected to said image forming apparatus, said connector 
is connected to said connector member. 

3. A process cartridge according to claim 2, Wherein said 
connector is position on a line connecting betWeen said tWo 
positioning mechanisms and is adjacent to one of said 
positioning mechanisms. 

4. A process cartridge according to claim 1, Wherein said 
connector has a ?rst connection portion to be connected to 
said connector member of said image forming apparatus, a 
second connection portion to Which said memory chip is to 
be attached, and an attachment surface for attaching said 
connector to a cartridge frame, and Wherein said cartridge 
frame is provided With an attachment seat to Which said 
connector is to be attached, and a projection Wall for 
surrounding said second connection portion. 

5. A process cartridge according to claim 4, Wherein said 
second connection portion has a projection as a part thereof, 
and said protection Wall has a notch corresponding to said 
projection. 

6. A process cartridge according to claim 4, Wherein said 
connector has a cover member for covering said connector 
other than said ?rst connection portion, and an outer surface 
of said cover member is ?ush With or does not protrude from 
a tip end of said second connection portion. 

7. A process cartridge according to claim 4, Wherein said 
connector is supported for movement Wit respect to said 
cartridge frame. 

8. A process cartridge according to claim 1, Wherein said 
memory chip comprises a connector member, said cartridge 
further comprising a regulate mechanism for regulating an 
aXial position of the process cartridge in said image forming 
apparatus, and Wherein said connector members are 
arranged to satisfy relations X1t>Y2t and X2, <Y2b and 
X2b<Y1,, When it is assumed that a minimum distance from 
the aXial regulating position to an effective ?tting tip of said 
connector member of said memory means is Xlt, a maXi 
mum distance from the aXial regulating position to the 
effective ?tting tip of said connector is X2” a minimum 
distance from the aXial regulating position to an effective 
?tting root of said connector of said memory means is X217, 
a minimum distance from the eXile regulating position to an 
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effective ?tting tip of said connector member of said image 
forming apparatus is Ylt, a maXimum distance from the aXial 
regulating position to the effective ?tting tip of said con 
nector is Y2” and a minimum distance from the aXial 
regulating position to an effective ?tting root of said con 
nector member of said image forming apparatus is Yzb. 

9. A process cartridge according to claim 1, further 
comprising a ?rst grip portion provided on a longitudinal 
upper surface of the process cartridge and a second grip 
portion provided at a rear side of the process cartridge in the 
inserting direction of the process cartridge into said image 
forming apparatus. 

10. A process cartridge according to claim 9, further 
comprising at least tWo recesses for engaging With an elastic 
member attached to a guide rail member provided on the 
main body of said image forming apparatus for suspending 
and guiding the process cartridge When the process cartridge 
is mounted on and dismounted from said image forming 
apparatus, and Wherein one of said recesses is engaged by 
said elastic member at a position Where the process cartridge 
is completely inserted into said image forming apparatus, 
and the other recess is engaged by said elastic member at a 
position Where said ?rst grip portion is eXposed from said 
image forming apparatus. 

11. Aprocess cartridge according to claim 10, Wherein an 
interface betWeen members forming the process cartridge is 
formed as a rib to be suspended from said guide rail member. 

12. A process cartridge according to claim 10, further 
comprising a projection formed on a front portion of the 
process cartridge in the inserting direction thereof into said 
image forming apparatus to be ?tted into a notch formed in 
a cartridge insertion opening formed on the main body of 
said image forming apparatus. 

13. A process cartridge according to claim 12, Wherein 
said projection is formed at a position to be in proximity to 
said guide rail member When the process cartridge is 
mounted on and dismounted from said image forming 
apparatus. 

14. Aprocess cartridge according to any one claims 1 to 
13, Wherein the process cartridge integrally incorporates 
therein said electrophotographic photosensitive member, 
and charge means, developing means, or cleaning means as 
said process means, as a cartridge unit Which can detachably 
be mounted on said image forming apparatus. 

15. A process cartridge according to any one of claims 1 
to 13, Wherein the process cartridge integrally incorporates 
therein said electrophotographic photosensitive member, 
and at least one of charge means, developing means, and 
cleaning means as said process means, as a cartridge unit 
Which can detachably be mounted on said image forming 
apparatus. 

16. A process cartridge according to any one of claims 1 
to 13, Wherein the process cartridge integrally incorporates 
therein said electrophotographic photosensitive member, 
and at least developing means as said process means, as a 
cartridge unit Which can detachably be mounted on said 
image forming apparatus. 

17. An image forming apparatus comprising: 
image forming means for forming an image on a record 

ing medium; and 
a process cartridge detachably mounted on said image 

forming apparatus, said process cartridge comprising: 
an electrophotographic photosensitive member; 
process means acting on said electrophotographic pho 

tosensitive member; 
a memory chip; 
a connector for connecting said memory chip and a 
main body of said image forming apparatus When 
said cartridge is mounted on the main body; and 
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a positioning mechanism for determining the posture of member of the main body after the posture of said 
said cartridge When said cartridge is mounted on the cartridge is determined by said positioning mecha 
main body; nism. 

Wherein, When said cartridge is mounted on the main 
body, said connector is connected With a connector * 
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